Selective effect of a diet-induced decrease in the arachidonic acid membrane-phospholipid content on in vitro phospholipase C and adenylate cyclase-mediated pituitary response to angiotensin II.
Young rats were fed on an essential fatty acid (EFA)-deprived diet for 6 weeks after weaning. Their pituitary was removed and adenohypophyseal cells dispersed and maintained in culture. Membrane lipids were analyzed and basal and stimulated levels of hormone secretion were measured after 4-day incubation in a culture medium containing or not 160 microM arachidonic acid 20:4n-6 (AA) in order to obtain EFA-deficient or EFA-restored pituitary cells, respectively. In EFA-deficient cells membrane phosphoglycerides (PGL) were depleted in AA and adrenic acid 22:4n-6; the deficit was overcome by incubation in the presence of AA. Depletion diversely affected PGL classes. AA was highly depleted in choline phosphoglycerides (ChoPG), only moderately depleted in serine and ethanolamine phosphoglycerides (SerPG and EtnPG) and not depleted at all in inositol phosphoglycerides, suggesting preferential preservation of AA in that class of PGL. Restoration of AA by addition of the fatty acid to the culture medium was complete for ChoPG and EtnPG and only partial for SerPG. Depressed levels of AA and adrenic acid in PGL were compensated for by a concomitant increase in 20:3n-9 and 22:3n-9. Growth hormone and prolactin (PRL) secretion was assessed by radioimmunoassay and possible effects of a membrane AA deficit on hormone regulation were tested in cells challenged by either growth hormone-releasing hormone, thyrotropin-releasing hormone, angiotensin II (AII), vasoactive intestinal peptide (VIP) or dopamine. Neither basal nor stimulated growth hormone secretion was different from controls in EFA-deficient cells. PRL modulation by VIP or dopamine was not affected either in EFA-deficient cells. In contrast, the capacity of AII, but not of thyrotropin-releasing hormone, to release PRL was markedly decreased in EFA-deprived cells. It was restored by addition of AA to the incubation medium. Parallel depression of AII-induced inositol phosphates and cAMP accumulation was also observed after EFA deficiency. When tested on membranes, the paradoxical inhibition of adenylate cyclase by AII documented by previous observations was reinforced in EFA-deficient membranes. In contrast, binding of AII was not affected by EFA deficiency. It is concluded that under our experimental conditions EFA deficiency affects selectively coupling of the AII receptor to its effectors without alteration of binding. The effect could involve changes in receptor interactions with coupling proteins.